Abstract The main objective of this retrospective analysis was to understand the length of stay in hospital, the complication rates and the perioperative mortality after various forms of hypopharyngeal reconstructions. This is a retrospective analysis of hypopharyngeal cancer patients who underwent surgery at the Tata Memorial Hospital, during 2005-2010. Of the total 393 patients, 103 required some form of pharyngeal reconstruction. The mean age of this population was 56 with a male to female ratio of 4:1. The mean hospital stay for all patients was 22 days (mean: 22, median: 15) and 17 % were readmitted for various reasons in the first 30 days after the initial discharge from hospital. The overall perioperative mortality was 10 % (10/ 103) and majority of these patients (6/10) had GPU as part of treatment. Gastric pull up has a high morbidity especially in patients with low albumin levels and should be used judiciously when needed. A comprehensive analysis of clinical and radiological data is helpful for choosing an ideal reconstruction after hypopharyngeal cancer excision.
Introduction
Hypopharyngeal cancers usually present in advanced stages, as majority of them do not cause symptoms until late in the disease. Early stage diseases are managed by radiotherapy or by concurrent chemo radiotherapy and the late stages are managed by surgery followed by adjuvant treatment. Hypopharyngeal lesions are in close proximity to the larynx that necessitates laryngectomy if treated with surgery.The functional integrity of the pharynxafter resection is restored by the primary closure of the residual mucosa or by augmentation with additional tissues. Complete reconstruction of neopharynx will be required in case of a total laryngopharyngectomy. Various procedures have been described for reconstruction of the hypopharynx. These include the use of pedicled flaps like pectoralis major myocutaneous flaps (PMMC) or free flaps like radial forearm or free jejunum. In case of extensive disease involving the esophagus, a gastric pull-up (GPU) may be required to preserve the anatomic integrity. These procedures are complex and therefore need specialist attention. Many times the reconstructive team will be different and needs to be informed before the procedure. Several factors including the anatomical extent of the disease, the performance status of the patient as well the reconstructive facility and expertise available should be considered before embarking on such treatments. Anatomic extent of the disease dictates the extent of resection and the type of reconstruction [1] and can be assessed preoperatively by using direct laryngoscopy (DL) as well as by CT/MRI scans.
An accurate selection of the suitable reconstructive modality preoperatively will therefore better prepare the surgical team and will avoid intraoperative surprises. To achieve this, it is important to know the impact of preoperative assessments on the final reconstructive techniques used. In this retrospective analysis, we audited those hypopharyngeal cancers requiring some form of tissue augmentation for pharyngeal reconstruction after primary surgery. The different descriptive reports of direct laryngoscopies as well the radiological scans were organized into four main groups to identify the factors that were common to patients who received similar reconstructions. Besides helping us to decide objectively the ideal reconstructions preoperatively, these groupings provide a tool to compare the various clinical, radiological and pathological descriptive reports.
Patients and Methods
This is a retrospective analysis of patients with hypopharyngeal cancers who underwent surgery and reconstruction at the Tata Memorial Hospital, a tertiary health center, during 2005-2010. The medical records of patients with proven squamous cell carcinoma of the laryngopharynx with predominant involvement of the hypopharynx were screened for the study. Cases were selected based on the following eligibility criteria: (1) biopsy confirmed squamous cell carcinoma of the laryngopharynx (2) All patients who underwent curative intent surgery at Tata Memorial Hospital as primary treatment or as salvage (3) All patients required some form of pharyngeal reconstruction. Of the total 393 patients screened, 103 patients were eligible for the study (Table 1) .
Complete preoperative evaluation was done in all patients including a DL, imaging with contrast enhanced CT scans and barium swallows. All patients had lesions predominantly involving the hypopharynx requiring excision of the pharyngeal wall either partially or completely requiring partial or total laryngopharyngectomy. While 50 patients underwent total laryngopharyngectomy requiring tube reconstruction, 53 patients had partial laryngopharyngectomy requiring a patch reconstruction for the defect. While 71 patients underwent surgery as the first modality of treatment, 32 received radiotherapy before surgery.
The tumor involvement of each subsites of laryngopharynx was assessed by clinical and radiological examinations. Complete clinical and radiological details were available for 96 and 83 patients respectively. However, information could be gathered for all the 103 patients by combing these two modalities. Majority of these lesions involved the pyriform sinus (PFS) (80/96, 82 %, clinically). Some of these lesions also involved the post cricoid area (51/96, 53 %, clinically) or the posterior pharyngeal wall (22/96, 23 % clinically). Apart from involvement of pharyngeal structures, extension to larynx was noticed in many patients (54, clinically) . To analyze the descriptive data available in the clinical as well as the imaging reports, we grouped these patients based on the origin and extent of the primary disease in the laryngo-pharynx ( Table 2 ). The lesions those were confined to the PFS or involving the laryngeal structures with PFS (PFS ± larynx) were 
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Indian J Otolaryngol Head Neck Surg (July 2013) 65(Suppl 1):S135-S139 grouped as Group I. Those involving the posterior pharyngeal wall (PPW) with or with out involvement of the PFS and laryngeal structures were put in Group II and those involving the post cricoid area or esophagus (PC/ esophagus) with or without the involvement of PFS and laryngeal structures in the group III. Finally those found involving both post cricoid and posterior pharyngeal wall (PC ? PPW) were grouped as Group IV ( Table 2 ). The various reconstructive methods used after primary excision were PMMC, free radial forearm flap (FRAF), free jejunum and GPU. For analysis purpose, they were broadly grouped as patch and tube reconstructions. On clinical assessment alone, there were 37 (38.5 %) patients in the group I, 07 (7.3 %) in group II, 38 (39.6 %) in group III and 14 (14.6 %) in group IV based on the clinical assessment. Statistical analysis was done using the software SPSS 15.0 (IBM, NY, USA). p values were calculated using Chi-square or t tests. A p value of \0.05 was considered significant. Disease free survival was calculated with Kaplan-Meier analysis.
Results
Of the total 393 patients who underwent surgery for predominantly hypopharyngeal disease, 103 required some form of pharyngeal reconstruction. The mean age of this population was 56 years with a male to female ratio of 4:1. Sixty nine percent patients were treatment naive at the time of surgery (Table 1) . Majority of these patients were having T4 (78/103) disease at the time of presentation and the rest were T3 with bulky disease. Based on the AJCC staging system seven, these patients were finally staged as stage I (0), stage II (0), stage III (17) and stage IV (85), 1 patient had no tumor. Regarding the grade of histological differentiation, 02/103 (02 %) cases were well differentiated (WD), 42/103 (42 %) cases were moderately differentiated (MD) and 55/103 (56 %) were poorly differentiated (PD), 3 differentiation not available, 1 had no tumor. Perineural invasion was found in 14/88 (15 %) cases and 21/89 (21 %) cases showed lymphovascular embolization.
Fifty-three patients had reconstruction with pectoralis major myocutaneous flap (PMMC; 51 as patch and two as tube). Thirty-two had GPU, twelve had free jejunum and six had free radial forearm flap (FRAF; three as patch and three as tube). The mean hospital stay for all was 22 days (mean: 22, median: 15). The mean and median hospital stay in days for specific reconstructions was as follows: PMMC (19, 13) , GPU (27, 21), jejunum (23, 17) and FRAF (22, 20) . As expected, the post radiotherapy salvage group had a significantly longer postoperative stay (mean: 28 days, median: 24 days) compared with treatment naïve patients (mean: 20 days median: 14 days, p = 0.02).
Seventeen patients (17 %) were readmitted within the first 30 days after surgery for various reasons like flap failure (6 %), secondary hemorrhage (11 %). However, details regarding pharyngo-cutaneous fistula, tracheostomal stenosis and pharyngeal strictures were available for 47 patients only. Eleven patients (11/47, 23 %) had pharyngo-cutaneous fistula. Six patients (five with GPU and one with free jejunum) had partial or complete flap failures and were managed with patch or tube PMMC. The overall perioperative mortality was 10 % (10/103) and majority of these patients (6/10) had GPU as part of treatment. The chances of perioperative mortality were higher in patients with low (\3.5 mg/dl) preoperative serum albumin (p = 0.02). Long-term complications (those presented more than 30 days after surgery) included tracheostomal stenosis (20/47, 43 %) and pharyngeal strictures (9/47, 19 %).
While 47 patients (45 %) had free margins ([5 mm), 56 (55 %) had close or involved margins mainly due to submucosal spread. With a mean follow-up of eleven months, 35 patients had recurrences at various sites. The sites of recurrences were regional nodes (17, 49 %), oropharynx (04, 11 %), esophagus (04, 11 %), lungs (03, 9 %), tracheostoma site (04, 11 %) and other distant sites (03, 9 %). The estimated event free survival rate for these patients was 28.5 % at 24 months.
Discussion
Cancers of the hypopharynx are rare and account for less than 10 % of all squamous cell carcinomas (SCCs) of the upper aero digestive tract [2] . These patients are often diagnosed late, as early symptoms are vague and nonspecific. In fact many of these patients present in advanced stages requiring multimodality treatment. Large primary lesions often require surgical resection (laryngopharyngectomy) followed by adjuvant treatment in form radiotherapy (RT) or concurrent chemo radiotherapy (CT/RT) [3] . In a Spanish study of 60 patients who had undergone surgery followed by radiation therapy between 1980 and 1999, 75 % presented in stage III or IV [4] . Another study of 395 patients with SCC of the hypopharynx from Taiwan [5] , 80 % of patients presented with stage IV disease. Many of these patients are malnourished and have poor physical state because of the gradual onset of dysphagia over several months prior to the diagnosis. Compared to other head and neck cancers, these patients tend to be of older age group. In our series the mean age at presentation was 56, slightly younger than that reported by others [6] . All these factors not only complicate the treatment but also increase the risk of morbidity and mortality following the treatment. Hypopharyngeal cancers have a noticeable male preponderance with male to female ratio of 5:1 [7] . In our series, we noted a male to female ratio of 4:1. Majority of these cancers originate from the pyriform sinus and are poorly differentiated [8] . A significant percentage also has submucosal spread [9] [10] [11] . In the current series, the submucosal extensions along the longitudinal axis were noticed in 17 % of patients on the final histopathology. However it is important to note these patients were predominantly having larger tumors requiring some form of reconstruction. Consequently, the incidence of cervical lymph node metastasis was as high as 65 %.
Resection of hypopharyngeal lesions often requires laryngectomy also. The functional integrity after resection is maintained by the primary closure of the residual mucosa or by augmentation with additional tissues. The short-term and long-term complications as well the mortality rates of each procedure are important while choosing the appropriate reconstructive options. The free jejunum is reported to be associated with a low incidence of stenosis and fistula [12, 13] . In our series the GPUs had lower stricture rates (10 %) compared to tube PMMC or free jejunum. However, the number of free jejunal reconstructions is small to conclude. The GPUs have higher postoperative mortality rate and should be considered only when indicated. A GPU is required in situations where there is esophageal extension of the primary disease. Postoperative mortality rates ranges from 12 to 19 % in various series reported [14, 15] . In our series, while the overall perioperative mortality rate was 10 %, the GPUs had a greater share (6/32, 19 %). Due to the persistent dysphagia, many patients have impaired nutritional status with weight loss. This is more pronounced in patients with circumferential lesions. Hypoalbuminemia has been shown to be associated with increased mortality and morbidity in hospitalized patients [16, 17] . Albumin also has been found to predict postoperative mortality and morbidity for patients undergoing elective surgery [18] . Interestingly, we also noted a higher risk of perioperative mortality in patients with low (\3.5 mg/dl) preoperative serum albumin (p = 0.02).
Several authors have reported a stricture rate of 8-24 % and fistula rate of 21-38 % following laryngopharyngeal reconstruction [19, 20] . In our series, we observed a 19 % stricture rate and 25 % fistula rate in patients with tube reconstructions. In those with patch reconstructions, these were 11 and 21 % respectively.
The right type of reconstruction is used based on several factors like co-morbidities, history of prior treatment as well as the surgeon's experience. An ideal reconstruction should aim for restoration of the patient's ability to eat along with possible voice rehabilitation. The perioperative complications should be minimal. To achieve this, a complete preoperative understanding of the extent of disease is important. Preoperative evaluations like direct laryngoscopy as well as CT/MRI scans will give valuable data on the extent of the disease. However the final decision regarding the choice of reconstruction is often decided peroperatively after the excision of the primary. Disa et al. [21] had proposed a classification of post resection pharyngeal defects in hypopharyngeal cancers and suggested a reconstructive algorithm based on this. While this is helpful to make a final choice of reconstruction, the ability to select the ideal reconstruction preoperatively is useful for patient counseling and seeking specialist help. To achieve this, a retrospective review of clinical and radiological parameters in patients who had undergone resection and reconstruction is helpful. However much of the information available on the various reports of CT/MRI Scans and DL Scopy will be descriptive. Hence to analyze, we grouped these findings into four categories as described earlier. Classifying patients into four groups based on the anatomical extent of the primary disease helped us to compare the utilization of various reconstructive modalities in these patients postoperatively. Interestingly, we found that patients with involvement of PFS alone or those with extension only towards laryngeal structures (Group I) were reconstructed mainly with patch flaps. In contrast, those with the involvement of PC and PPW (Group IV) had predominantly tube reconstruction. The clinical and radiological data were grouped and analyzed either separately or in combination. For the combined analysis, we selected only those patients who had identical findings on both clinical and radiological reports as described previously ( Table 1) . As expected, combination of radiological and clinical findings correlated correctly with the type of reconstruction chosen subsequently (Table 2) .
Conclusions
The mean hospital stay for all patients was 22 days (mean: 22, median: 15). GPU had high perioperative morbidity especially in patients with low albumin levels and had longer hospital stay. Post radiotherapy patients had longer hospital stay and higher postoperative complications as compared to treatment naïve patients. A comprehensive analysis of clinical and radiological data is helpful for choosing an ideal reconstruction after hypopharyngeal cancer excision. The proposed groupings help us to compare and analyze the descriptive data reported in the scopy and scan reports.
